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SYSTEM FOR UPLINK SCHEDULING PACKET 
BASED DATA TRAFFIC IN WIRELESS SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates generally to a system for 
allocating resources for data streams and more particularly 
to a system for allocating transmission resources in a Wire 
less system Where the data includes an indication of its oWn 
resource needs. 

[0003] 2. Description of the Background 

[0004] In netWorks and other arrangements, a situation 
often develops Where a limited number of resources, such as 
bandWidth must be shared among a plurality of links. In 
particular, in a Wireless type netWork, a number of mobile 
stations may be connected to a base station by Wireless 
connections. Each base station may have only a limited 
number of channels to make these connections. Since many 
such mobile devices noW utiliZe more than basic voice data, 
the amount of data which flows can vary substantially. Thus 
in addition to voice communications, Wireless devices may 
include real time video, e-mail, Web based information, etc. 
In order to fairly allocate the resources available, it is 
necessary for the base station to make some judgment as to 
Which mobile stations can utiliZe the channels, and for hoW 
long. 
[0005] The simplest arrangement, and one used largely in 
the past for voice data, is merely to dedicate a single channel 
for a single mobile station as long as it is connected. Only 
the assigned mobile station can use the channel. Depending 
on the original request, it is possible to assign more than a 
single channel but these multiple channels remain dedicated 
to that mobile station until the connection is terminated. No 
information is shared about the instantaneous amount of data 
Waiting in the mobile station. 

[0006] Another manner of handling the situation is to 
utiliZe a polling scheme Where the base station polls each 
mobile station to learn the status of the data queue in each 
mobile station. 

[0007] This alloWs the base station to determine hoW to 
share the bandWidth resources among the different mobile 
stations. Thus, When polled the mobile station can send a 
response indicating Whether it has data to transmit. For 
eXample, in a global system for mobile devices (GSM) time 
division multiple access (TDMA) system, the transmission 
opportunity for a mobile station is granted n frames after the 
base station receives the polling response from the mobile 
station, Where n is the number of frames required to transmit 
a data block in the channel. Thus, there is a delay of multiple 
frames after polling, before an adjustment can be made. 

[0008] Unfortunately, real time traf?c such as video con 
ference has unpredictable ?uctuations in the data rate. Thus, 
any delay in adjusting the resources may mean that a link to 
a mobile station may not alWays have data in its transmission 
queue. 

[0009] Since a dedicated channel assignment scheme does 
not alloW any other mobile stations to use the channel When 
the assigned mobile station uplink queue is empty, the 
bandWidth assigned Will not be used, Which loWers overall 
spectrum efficiency. This leads to poor bandWidth utiliZation 

Jul. 18, 2002 

Which Will only get Worse as the number of connections in 
the system increases. Also, during high data rate periods, the 
number of real time packets Waiting in the uplink queue Will 
increase. Due to the limited bandWidth share assigned to the 
mobile station, packet congestion can occur and an increas 
ing number of packets can exceed their delay requirements 
therefore decreasing the quality of service perceived by the 
end user. While the polling scheme is more efficient than a 
dedicated channel assignment scheme from the perspective 
of bandWidth utiliZation, some bandWidth is still Wasted 
because the mobile station cannot send actual data When 
sending a polled response. As polling becomes more fre 
quency, more bandWidth is Wasted. Further, additional delay 
is introduced because the packet has to Wait While the poll 
is received and ansWered. Thus, the delay Will further sloW 
doWn transmission and counteracts any bene?ts gained by 
the polling. 

SUMMARY OF THE INVENTION 

[0010] Accordingly, the present invention provides a sys 
tem for allocating transmission resources betWeen the base 
station and a series of mobile stations. 

[0011] The present invention also provides a method for 
allocating resources based on the amount of data Waiting in 
a queue in each mobile station. 

[0012] The present invention also provides a system for 
allocating bandWidth resources betWeen a plurality of 
mobile stations and a single base station in a Wireless 
netWork. 

[0013] The present invention further provides a method 
for allocating bandWidth resources betWeen a plurality of 
mobile stations and a single base station in a Wireless 
netWork. 

[0014] The present invention further provides a system for 
transmitting information concerning the amount of data in a 
queue so that resources may be allocated appropriately for 
the most efficient use of the resources. 

[0015] The present invention still further provides a 
method for transmitting information regarding the amount of 
data stored in a queue in a mobile station in a Wireless 
netWork. 

[0016] Brie?y, this invention is achieved by using a plu 
rality of bits in each data segment to describe the siZe of one 
of the queues in that mobile station. Once this is received in 
the base station, additional resources can be allocated if 
necessary. 

[0017] Amore complete appreciation of the invention and 
many of the attendant advantages thereof Will be readily 
obtained as the same becomes better understood by refer 
ence to the folloWing detailed description When considered 
in connection With the accompanying draWings, Wherein: 

DETAILED DESCRIPTION 

[0018] FIG. 1 is a schematic diagram shoWing the 
arrangement of the present system; 

[0019] FIG. 2 is a block diagram shoWing a mobile station 
according to the present invention; 

[0020] FIG. 3 is a block diagram shoWing a base station 
according to the present invention; 
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[0021] FIG. 4 is a How chart showing the method of 
determining the queue length; and 

[0022] FIG. 5 is a ?owchart shoWing the method of 
utilizing the information. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0023] Referring noW to the draWings, Wherein like ref 
erence numerals designate identical or corresponding parts 
throughout the several vieWs and more particularly to FIG. 
1 thereof, Wherein the Wireless system 10 is shoWn as 
including a base station 12 and mobile stations 14. As 
indicated in the ?gure, the individual mobile stations may be 
connected to the base station by Wireless connections. Since 
the base station is alloWed to use only a certain range of 
frequencies, there is limit to the bandWidth available to the 
mobile stations. Since this resource is limited, it is necessary 
to allocate this bandWidth so that the greatest amount of data 
can be moved in the shortest time. This improves the quality 
of service and avoids unnecessary delay for the users. 

[0024] The present invention improves on previous 
schemes by allocating the bandWidth among the various 
mobile stations Which are currently connected to the base 
station. In order to do this, it is necessary for the base station 
to have some idea of the amount of data in the queue in the 
individual mobile stations. Prior art systems do not provide 
for this information to be given to the base station, nor are 
the resources allocated in real time based on this informa 
tion. 

[0025] Of course, each mobile station can have more than 
one connection for different types of data (voice, e-mail, 
video, etc). It is even possible to have multiple connections 
of a single type of data. Each type of data is handled 
separately. 

[0026] Data Which is sent from the mobile stations to the 
base station is arranged in blocks according to the protocol 
governing the apparatus. Of course, different data types may 
include blocks simultaneously. Thus, such blocks include 
not only the data itself, but identi?cation information and 
other bits Which may be used for other purposes such as 
error checking, etc. In particular, in the enhanced general 
packet data radio services system (EGPRS), there is pro 
vided a ?eld of four bits Which are knoWn as the countdoWn 
value CV of the block. Under the current scheme, the 
bandWidth allocated to the mobile station is ?Xed and these 
four bits indicate the queue length of that mobile station. In 
particular, it indicates the number of data blocks in the queue 
as long at it is less than 16. This provides an estimate of 
When the current data transfer Will be ?nished. HoWever, this 
is not used in any manner to control the resources available. 
Different data types from the same mobile station utiliZe 
different queues. Thus, the voice is handled separately from 
the video, etc. Each queue has its oWn CV. 

[0027] In the present arrangement, these four bits instead 
provide an indication of the data in the queue so that the base 
station may determine if additional resources are necessary 
in order to move the data at the optimum speed. Each service 
type (eg voice, video, email) Will use a separate queue in 
the mobile station and each queue Will have an associated 
CV. While the particular data included in the four bits of the 
CV may have various different meanings, the preferred 
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arrangement is to let the values of 0-8 indicate the number 
of data segments in the queue. These values Will indicate a 
queue length if it is less than or equal to the segment rate. 
This segment rate is the parameter Which is established 
betWeen the mobile station and the base station during the 
set up phase. If the queue length exceeds the segment rate, 
the values of 9-15 in the four bit ?eld indicate the additional 
bandWidth Which is required in order to meet the delay/rate 
requirement of the packet. 

[0028] Thus, as the individual packets are sent from the 
mobile station to the base station, the base station examines 
this four bit ?eld and notes the situation in the corresponding 
queue at that mobile station. If additional resources are 
necessary, the base station Will allocate additional band 
Width to that connection so that the data stored in the queue 
Will move faster. This of course assumes that suf?cient 

resources are available to add resources to that connection. 

Clearly, the base station must consider all of the requests of 
all of the connections before allocating these resources. 
Since the four bit ?eld is sent With every packet, the base 
station is constantly updated as to the situation in each 
mobile station. Accordingly, it can closely monitor the 
situation and adjust it over a very short time period to 
improve the utiliZation of its resources. This arrangement is 
much faster than the polling scheme because the information 
is provided in each packet Without Wasting bandWidth for 
the polling communications. Further, the present arrange 
ment utiliZes a four bit ?eld Which is already present 
according to the current protocols. It is only necessary to 
provide that the base station and mobile station each have a 
proper system for adding the data and using the data. 

[0029] FIG. 2 shoWs a block diagram of a mobile station 
14. While the station is shoWn as including a number of 
circuits, in fact, these functions could also be performed by 
softWare in a processor. A data generator 20 produces the 
data Which is to be transmitted by the mobile station. This 
can include any of the normal devices Which are utiliZed in 
a mobile station to produce data including a microphone to 
produce voice data, a keyboard to produce alpha numeric 
data, a camera for producing video data, etc. The speci?c 
type of data generation is not critical to the operation of the 
present invention. HoWever, no matter What type of data is 
produced, it is sent to a data queue 22 to aWait its transmis 
sion. A queue length measuring device 24 observes the 
amount of data in the queue and determines the queue 
length. This queue length information is sent to encoder 26 
Which determines the four bit code to place in the ?eld based 
on the length of the queue. Thus, in the preferred system 
described above, if the queue is less than the segment rate, 
a value betWeen Zero and eight is encoded and if the queue 
length is greater than the segment rate a value betWeen nine 
and ?fteen is encoded. The eXact value in either of these 
ranges depends on the length of the queue. Other schemes of 
encoding could easily be used also merely by changing the 
encoding scheme. Thus, it Would be possible to use a queue 
length value only if preferred or only a value for additional 
bandWidth. Other values could also be utiliZed as long as 
they relate in some manner to the length of the queue and can 
be utiliZed in the base station to allocate the bandWidth 
appropriately. Obviously, some encoding schemes Will pro 
vide better information and alloW for more appropriate 
allocation of resources. 
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[0030] Once the four bit code has been generated, it is 
added to the data block in a combiner 28. Thus, the code is 
added to the data block only When it reaches the front of the 
line in the queue so that the most updated information about 
the length of the queue can be given. Alternatively, the code 
can be added based on the length of the queue When the data 
block enters the queue, but this information Would be 
slightly less fresh. In this alternative arrangement, the com 
biner Would make the combination as the data enters the 
queue. In either case, When the packet is ready for trans 
mission, it is sent to transmitter 30 so as to be connected to 
the base station through antenna 32. 

[0031] As shoWn in FIG. 3, base station 12 includes an 
antenna 34 and receiver 36 Which receive the packet trans 
mitted from antenna 32. Of course, this antenna and receiver 
are in communication With several mobile stations at the 
same time. For simplicity of discussion, it Will, hoWever, be 
discussed as if only a single mobile station Were connected 
at a time. The receiver 36 forWards the received data onto 
signal processor 38 for further handling of the data and 
eventual connection of the data to output lines 40. HoWever, 
decoder 42 looks at the data signal and determines the code 
in the four bit ?eld Which represents the queue length 
information. This decoder then provides the queue length 
information for the associated mobile station to the resource 
controller 44. The resource controller determines the situa 
tion in the data queue in the associated mobile station and 
determines Whether additional resources should be allocated 
to that mobile station connection and if the resources are 
available. The controller obviously must prioritiZe the needs 
of the various stations in vieW of the resources available and 
distribute them in the most effective manner. This controller 
then determines the various bandWidth resources available 
for each mobile station and controls the receiver to arrange 
this. The actual decision process as to hoW to allocate the 
resources based on this information may vary. It may take 
into consideration the importance of the information, its 
time sensitivity, the importance of the particular user, or 
other factors in addition to the amount of data in each 
station. HoWever, the allocation should be such as to give the 
best quality of service to as many stations as possible. 
HoWever, the simple manner of making this choice is merely 
to allocate the most resources to the station With the largest 
queue Without loWering the segment rate Which has been 
guaranteed. Just as in the mobile stations, the various 
circuitry indicated for the base station may actually be 
hardWired devices or may be programmed functions of a 
processor. 

[0032] In a preferable system, the real time data packet is 
split into data segments for the purpose of transmission. In 
packet cellular systems, data segments correspond to a radio 
link control/multiple access control (RLC/MAC) block, 
Which is a layer 2 data block. Each data segment is trans 
mitted individually over the transmission media When the 
opportunity is granted. Atransmission opportunity is de?ned 
as any method used to transport a data segment on the 
transmission media. For example, in a time division multiple 
access system (TDMA) the transmission opportunity is a 
time slot and in a Wideband code division multiple access 
(WCDMA) system it is the utiliZation of a unique WALSH 
code in a radio frame. The radio frame is shared by multiple 
users using different WALSH codes. The base station sched 
ules the data packets and organiZes the transmission oppor 
tunities for current user traf?c. The present invention pre 
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sents a model that Will help the scheduling in the base station 
to provide for optimum service for all users in the uplink 
direction. Traf?c information is sent in each block in the 
uplink. By including this information in one ?eld of the 
block, real time information is provided to enable better 
scheduling. 
[0033] While this arrangement has been described in terms 
of a Wireless connection betWeen a mobile station and a base 
station, it could also be applied to other systems Where the 
connections are made by Wire, ?ber optic cable, etc. The 
only requirement is that the queue length information can be 
sent With the data block and that the resources can be 
allocated based on this data. 

[0034] The method of operation of this system is seen in 
the How charts of FIGS. 4 and 5. FIG. 4 relates to the 
method of determining the queue length and encoding the 
four bit ?eld in the mobile station. In step 100, the data 
queue length is determined. In step 102 the determined 
length is converted to a four bit code Which is related to the 
queue length. This code is inserted in the data packet in step 
104. The packet is then transmitted in step 106. 

[0035] FIG. 5 shoWs the method of utiliZing this infor 
mation in the base station. In step 110, the signal from a 
particular mobile station is received. In step 112 the data is 
forWarded. In step 114 a decoder receives the encoded four 
bit ?eld and decodes it. In step 116 the resource controller 
receives the decoded information and determines the length 
of the queue. In step 118, the resources are based on this 
information. 

[0036] Numerous additional modi?cations and various of 
the present invention are possible in light of the above 
teachings. It is therefore to be understood that Within the 
scope of the appended claims, the invention may be prac 
ticed otherWise than is speci?cally described herein. 

1. A method of controlling communication resources in a 
transmission from a ?rst netWork element to a second 
netWork element, Where the communication resources are 
allocated by a controller, comprising: 

monitoring an indication of future need of communication 
resources in said ?rst netWork element; 

sending the indication from the ?rst netWork element to 
the controller; 

controlling the communication resources betWeen the ?rst 
netWork element and the second netWork element based 
on this indication. 

2. The method according to claim 1, Wherein the ?rst 
netWork element is connected to the controller by Way of the 
second netWork element. 

3. The method according to claim 1, Wherein the indica 
tion includes information about a transmit buffer of the ?rst 
netWork element. 

4. The method according to claim 1, Wherein the indica 
tion includes information on the additional resources needed 
for said ?rst netWork element. 

5. The method according to claim 3, Wherein the indica 
tion includes a quantiZation scheme Whose values corre 
spond to prede?ned amounts of resources. 

6. The method according to claim 4, Wherein the indica 
tion includes information about a transmit buffer of the ?rst 
netWork element. 
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7. A method according to claim 1, wherein the ?rst 
network element is a mobile station and the second network 
element is a base station of a wireless communication 
network. 

8. A system for controlling communication resources in a 
network, comprising: 

a plurality of ?rst stations; 

a second station connected to said plurality of ?rst stations 
through a plurality of communication links; 

a controller for controlling the allocation of said commu 
nication resources among said links; 

said allocation being performed in accordance with infor 
mation transmitted from said ?rst stations which indi 
cates a need for communication resources. 

9. The system according to claim 8, wherein said con 
troller is part of said base station. 

10. The system according to claim 8, wherein said ?rst 
stations are mobile stations in a wireless network. 

11. The system according to claim 8, wherein each of said 
plurality of ?rst stations includes: 
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a data generator; 

a data queue; 

an encoder for generating a code representative of the 
length of the data queue; 

a transmitter for transmitting said data with said code 
included therein as a ?eld. 

12. The system according to claim 8, wherein said base 
station includes a receiver for receiving a transmission and 
producing data; 

a decoder for decoding a ?eld of said data and producing 
an indication of the data queue in an associated ?rst 

station; 
wherein said controller receives said information from 

said decoder and allocates communication resources in 
accordance therewith. 

13. The system according to claim 8, wherein said indi 
cation is provided for each data block transmitted. 


